cirrhosis of the liver. It has also been shown that a lowering of the amount of vitamin A available to the tissues may result from reduced vitamin A intake (10 to 14) , and from faulty gastro-intestinal absorption (6, 15, 16) , especially when associated with jaundice (16) . It is known, moreover, that febrile states reduce the level of vitamin A in the blood (17, 18) . Since both faulty gastro-intestinal absorption and fever (19) may occur in Laennec's cirrhosis, it is essential in a study of vitamin A deficiency in relation to this disease that these factors be controlled. In many of the published studies of the subject, either the appropriate controls are lacking, or the conditions bearing on these factors are unspecified.
In previous papers data were presented which revealed that (a) patients with cirrhosis of the liver may have greatly delayed dark adaptation which is improved by massive daily doses of vitamin A (3, 4) ; (b) there is no evidence in such patients of a causal relation between the level of vitamin A in the blood and the dark adaptation time (20) ; (c) the vitamin A concentration in the liver of rats with carbon tetrachloride cirrhosis was half that of normal rats fed the same amount of food and of vitamin A (21) .
It is our present purpose to compare the dark adaptation time and the blood plasma concentration of vitamin A. and of total carotenoid found in patients with Laennec's cirrhosis with those found in normal persons and in patients with certain other diseases.
METHODS
Dark adaptation measurements and determinations of the concentration of vitamin A and of total carotenoid in 1 Preliminary accounts of these measurements were presented to the American Society of Zoologists in December, 1941 (Anat. Rec., 1941, 81, Suppl., 123, 124).
the blood plasma and in the liver were made by methods described elsewhere (20) . Plasma vitamin A levels were expressed as international units (I. U.) per 100 ml. of plasma, plasma carotenoid levels as micrograms (Mgm.) per 100 ml. of plasma, and liver vitamin A and carotenoid contents as I.U. and ;ugm., respectively, per gram of fresh tissue. The parameter of the dark adaptation function employed for comparison among the various subjects, called the dark adaptation time, is defined as the time in minutes required for the visual threshold to attain a value of 5.50 (in log micromicrolamberts). This quantity records variations in either the rate of adaptation or in the threshold level (20) . The concentration of total cholesterol in the plasma was also determined, using the method of Bloor, Pelkin, and Allen (22 (20) in normal subjects.
The ratio of the concentration of plasma vitamin A to the concentration of plasma carotenoid (A/C ratio) was 2 Patients with "decompensated" cirrhosis were bedridden. They generally gave the history of recent weight loss and failing strength. Examination showed a palpable liver and spleen, ascites, edema, and signs of collateral venous circulation. Laboratory tests gave evidence of severe derangement of liver function.
Patients with "compensated" cirrhosis were ambulatory. They felt well. Although the liver and spleen were usually palpable, there was no ascites, edema, or jaundice. Laboratory findings were less abnormal than in the decompensated group. The clinical differences between these groups are described more fully in another paper (19 20) .
RESULTS
Decompensated cirrhosis. Table I shows individual measurements of 38 patients with decompensated Laennec's cirrhosis. These values may be compared with the range of normal values given in Table IV . In 24 of 26 cases the vitamin A level is below the lowest normal value; in 13 of 26 cases the carotenoid level is below the lowest normal value; in 26 of 33 cases the dark adaptation time is above the highest normal value; and in 8 of 26 cases the A/C ratio is below lowest normal and in no cases above highest normal.
Compensated cirrhosis. Table II shows individual measurements of 27 patients with compensated Laennec's cirrhosis. These are similar in most respects to those of Table I , but show less striking deviations from the normal. Moreover, in contrast to a tendency to low values shown by the decompensated cases, the A/C ratio is below normal in only 3 of 23 cases, while in 4 it is above normal. These quantitative differences between groups I and II imply that the degree of change in such measurements may afford a crude index to the degree of liver dysfunction.
Hospital controls. (Table IV) . Omitted in computing the mean. The cholesterol values were omitted because these patients had diseases known to induce abnormally high blood cholesterol levels.
The mean values (Table IV) The plasma vitamin A level clearly differentiates the compensated from the decompensated group of cirrhotic patients, the mean vitamin A level of the latter group being only % that of the former. Although the mean carotenoid level is lower and the mean dark adaptation time higher in the decompensated than in the compensated group, the differences are relatively small and lack statistical significance (Table IV) .
The mean plasma A/C ratio of the decompen- pensated group appears to be caused by the less drastic reduction of the plasma vitamin A level in this milder form of the disease, while the carotenoid level is lowered almost to the same extent in both forms. Patient number 4, for whom there are blood determinations in both the decompensated (Table  I ) and the compensated (Table II) conditions, provides an illustration of the sensitivity of the vitamin A level and the A/C ratio to changes in the severity of the disease. When decompensated, his vitamin A level was 43 I.U. per cent and his A/C ratio 0.54; when his condition improved to a point of relatively complete compensation, his vitamin A level rose to 152 I.U. per cent and his A/C ratio to 3.17.
Josephs' observations (25) suggest that reduced plasma vitamin A, carotenoid, and cholesterol levels in blood of low lipid content may be caused in large part by the high fat solubility of these substances. Thus low cholesterol values should be accompanied by proportionately low vitamin A and carotenoid values. However, we have observed only weakly positive correlations between vitamin A and carotenoid blood levels and the blood level of cholesterol. Moreover, Table IV shows that the mean plasma cholesterol levels for the cirrhotic patients and the normal subjects are so nearly identical that it may be said that no reliable differences exist. The conclusion is obvious that the low plasma vitamin A and carotenoid concentrations found in the cirrhotic patients are not attributable in a significant degree to low total lipid levels in the blood.
Post and Patek (26) have shown that the serum albumin level is correlated with the clinical course of Laennec's cirrhosis. It might be supposed, therefore, that the relation here observed between the plasma vitamin A level and the clinical severity of the disease is related to changes in the concentration of the serum albumin. If this were the case, a high positive correlation should be found between the blood vitamin A and albumin levels in patients with other diseases. Upon examination, however, no such relation was observed. Thus the blood vitamin A-albumin ratio for 10 patients in the group of hospital controls varied from 35 to 91, whereas this ratio should be constant were there a linear relation between the variables. Moreover, 4 of these 10 patients had abnormally low serum albumin values of 2.0, 2.2, 3.3, and 3.5 grams per cent, although their Vitamin A and carotenoid content of cirrhotic livers. (17, 18, 29) ; thyroid extract and a-dinitrophenol, in certain conditions, simultaneously increase the speed and extent of dark adaptation and depress the blood level of vitamin A (27) , glucose lowers the visual threshold when the latter is elevated by anoxemia (32); retinitis pigmentosa and optic nerve atrophy are 
